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用下进行自组装。经 HAADF-STEM 表征技术检测到 Pd 微区镶嵌结构的存在,
利用 XRD、XPS、H2 -TPR (TPD)和 CO -DRIFTS 等技术分别对该催化剂与浸渍
法制备的样品表征，得到前者中 Pd 与 ZrO2 载体间生成了一种可移除氧物种且体
现出较强的金属与载体间相互作用（SMI），微区结构中增加了 Pd 的电子云密
度，增强了 1980 cm-1处 CO 的原位红外光谱吸附信号，同时改善了载体的还原
性，使丙烷低温起燃温度大大降低。 
此外，为解决贵金属价格昂贵、资源短缺等问题，我们采用氧化活性相对较
好的贱金属 Ni 和 Co 与贵金属 Pd 合金化，原位落位形成负载型合金催化剂。相
对于浸渍法制备的负载型纳米合金催化剂，由于 SMI 微区结构的形成，该催化
剂也体现了较好的丙烷氧化燃烧活性。更重要的是，我们发现负载型 PdCo 合金


































In this work, based on the understanding of decoration mechanism of  
acetylacetone on zirconium hydroxide gel, the protection of capping agent and the 
extent of metal and support interaction (SMI), we designed a novel nanoengineered 
method for the preparation of catalysts in which in-situ reduced palladium supported 
on zironia substrate. It shows no lattice fringes by TEM technique, however, a 
palladium microdomain about 6 nm on zirconia detected with HAADF-STEM. At the 
same time, compared with catalysts prepared by conventional impregnation route, the 
removable oxygen and stronger interaction between the metal and support existed , 
which investigated systematically by H2-TPR(TPD), XPS and in situ CO-DRIFTS. 
The results showed that the reducibility of support ZrO2 was enhanced, while the 
hydrogen desorption amount of PdHx decreased. Besides, with the help of SMI, 
Pd-O-Zr entities or PdZr alloy might formed within palladium microdomain after 
reducing treatment. On the other hand, the electronic interactions resulted in electrons 
transferring from Zr to Pd，and the signal of CO adsorption on catalyst around 1980 
cm
-1 
protruding. Above all, it leaded to high performance for propane oxidation 
relative to other catalyst. 
Focused on increasing the catalyst’s activity and stability while reducing the 
amount of noble metal by alloying it with different transition metals, which had 
comparatively high oxidization property. We prepared catalysts with higher activity 
by the same route referred above than impregnation sample, for the existed SMI 
within the microdomian. What’s more, we confirmed PdCo alloy had advantage on 
propane oxidation over PdNi with HEXRD-PDF, resulting from the higher oxidation 
property of Co. The activity of PdNi alloy supported catalyst was enhanced after aged 
at high temperature, and the same to toluene oxidation reaction after catalyst 
reduction within C3H8 atmosphere, due to the modification of support via SMI. 
Therefore, the mechanism with interaction between nanoalloy and support was useful 















catalysts for VOCs complete oxidation. 
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《环境空气质量标准》，自 2016 年 1 月 1 日起在全国实施,并废除原有的《大气
污染物综合排放标准》（GB16297-1996）[6]。虽然经过长期法律保护并伴随人民
环保意识提高，环境问题有所改善，但与人民理想的健康生活环境仍相差甚远，
所以，对 VOCs 进行高效治理仍是当前环境领域的研究热点之一。 
1.2 常用 VOCs处理技术及催化剂 


















Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
